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1.  INTRODUCTION 

17-7PH  steel  in  condition  TH  IO5O  is  ctsrrently  the  most  attractive  pre¬ 
cipitation-hard  enable  sheet  steel  for  use  in  aircraft  structure.  This 
is  due  to  good  fabricability,  reliability,  and  uniformity,  as  well  as  to 
the  high  strength  obtainable.  PH  15-7^0  is  a  recent  modification  of  17-7PH 
■which  contains  molybdenum  and  is  designed  to  extend  the  useful  temperature 
range  of  17-7PH  by  lOOF^’to  200F°  It  has  been  reported  that  the  properties 
of  these  materials  can  be  substantially  Improved  by  using  refrigeration 
heat  treatment,  condition  RH  950,  ■with  a  proportional  decrease  in  airframe 
weight.  The  work  described  in  this  report  was  undertaken  to  verify  the 
reported  increases  in  properties,  pro^vlde  data  for  the  establishment  of 
design  allowables,  and  determine  the  exterit  of  embrittlement  caused  by 
long  exposure  in  ■the  7OOF  to  9OOF  temperature  range. 

2.  OBJECT 

To  determine  short-time  tensile  and  compressive  properties  of  17-7PH  and 
PH  15-7Mo  steels,  conditions  TH  IO5O  and  RH  950,  at  room  temperature,  6OQF, 
800F,  9OOF,  and  lOOOF;  and  to  determine  the  effect  of  long  exposure  a^t  7OOF, 
BOOF,  and  900F  upon  room-temperature  tensile  properties. 

3.  CCUCLUSIONS 


3.1  The  test  results  obtained  for  both  17-7PH  and  PH  15-7Mo  during  this 
program  indicate  that  the  RH  950  treatment  produces  substantially 
stronger  material  (by  more  than  10,000  psi)  than  does  the  conventional 
TH  1050  treatment.  This  improvement  persists  at  elevated  temperatures 
to  about  800F,  At  the  9OOF  testing  tenperature,  condition  RH  950 
material  is  about  equal  to  TH  1050  steel;  but  at  lOOOF,  TH  IO5O  is 
slightly  superior. 

3.2  The  data  show  that  PH  15-7Mo  is  substantially  stronger  than  17-7PH, 
especially  at  the  higher  test  temperatures.  The  improvement  at  lOOOF 
is  about  15,000  psi  for  condition  TH  IO5O  and  about  25,000  psi  for 
condition  RH  950  . 

3.3  Elevated-temperature  compressive  yield  strength  of  both  steels  was 
found  to  be  roughly  eq^uivalent  to  tensile  yield  strength,  although 
anomalous  effects  were  observed. 

3.4  The  thermal  stability  of  17-7PH  and  PH  15-7Mo  steels  was  found  to  be 
better  than  was  initially  supposed.  Except  for  17'-7PH  in  condition 

RH  950,  all  materials  had  average  tensile  elongation  in  excess  of  k.,5% 
after  exposure  at  7OOF,  800F,  or  9OOF  for  100  and  5OO  hours.  The  most 
severely  embrittling  exposure  temperature  was  found  to  be  800F.  17-7PH 
in  condition  RH  950  was  almost  completely  embrittled  (0.3^  elongation) 
after  500  hours  at  800F,  and  it  had  only  about  '}%  elongation  after  100 
hours  at  this  temperature. 
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it-.  TEST  PROCEDURE 

4.1  Materials  -  Three  sheets  of  17-7PH  and  three  sheets  of  PH  15-71io  steel 
were  procured  from  Armco  Steel  Corporation  for  the  present  work.  Each 
sheet,  nominally  0.040  inch  thick  by  36  inches  wide  and  120  inches  long, 
was  taken  from  a  separate  production  heat.  The  17-7Hi  material  con¬ 
forms  to  MIL-S-25043  and  the  HI  15-7Mo  meets  the  manufacturer's  guaran¬ 
teed  properties,  as  attested  to  by  the  mill  reports  shipped  with  the 
material.  Table  I  gives  the  physical  and  chemical  data  supplied  by 
Armco  Steel  Corporation  for  each  sheet.  All  sheets  were  received  in 
the  annealed  condition  with  a  number  2D  finish.  The  sheets  are  the 
same  as  those  used  for  the  heat  treatment  study  reported  in  NAI-58-619. 
Mechanical  properties  of  the  test  material  in  the  hardened  condition 
were  verified  by  the  testing  reported  herein  and  in  NAI-58-6I9. 

4.2  Heat  Treatment  -  The  heat  treatment  processes  specified  for  the  17-7HI 
and  HI  15-7Mo  material  used  in  this  program  were  as  follows: 

Condition  TH  lOpO  -  Heat  to  l400F  for  90  minutes;  air  cool  to  50F 
to  6OF,  hold  30  to  60  minutes;  heat  to  IO5OF  for  90  minutes,  air 
cool. 

Condition  RH  990  -  Heat  to  1750F  for  10  minutes,  air  cool;  liquid 
cool  to  -lOOF  to  -IlOF  for  8  hours;  heat  to  950F  for  60  minutes, 
air  cool. 

The  l400F  and  1750F  annealing  temperatures  were  held  to  within  a  ±  5F 
tolerance,  and  the  950F  and  IO50F  aging  temperatures  were  held  to 
±  2F.  Commercial  tolerances  are  ±  25F  and  ±  lOF,  respectively.  All 
hl^-temperature  treatments  were  performed  in  air.  The  subzero  treat-  | 
ment  was  performed  in  a  mixture  of  dry  ice  and  isoprcpyl  alcohol. 
Specimens  were  mechanically  descaled  after  heat  treatment  so  that 
deleterious  effects  of  acid  pickling  were  avoided. 

4.3  Testing 

4.3*1  Test  temperatures  used  were  room  temperature  (72F),  60OF,  8OOF, 
and  lOOOP’-  The  following  pi'operties  were  obtained  at  each  test 
temperature:  tensile  and  compressive  yield  strength  (0.2^  off¬ 
set),  tensile  ultimate  strength  and  ultimate  elongation  in  2 
Inches,  Young's  modulus  in  tension  and  in  compression,  and  the 
Rambei'g-Osgood  compressive  stress-strain  shape  parameter,  'n'. 
(Descriptions  of  the  'n'  parameter,  together  with  the  method  of 
calculation,  are  given  in  NACA  Tech  note  902,  July  1943.)  The 
elevated  testing  temperatures  were  held  to  within  ±  5F,  and 
soaking  time  befoi*e  testing  was  30  minutes  ±  5*  Cycling  of 
specimens  was  used  so  that  a  specimen  was  tested  every  10 
minutes.  All  the  above  tests  were  conducted  in  triplicate  for 
each  sheet.  Roorn-tempei’ature  tensile  data  were  also  determined 
on  specimens  exposed  at  7OOF,  80OF,  and  9OOF  for  100  to  500  hours. 
One  specimen  from  each  sheet  was  tested  foi’  each  exposure 
condition. 
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4.3.2  Testing  was  perfomied  according  to  requirements  set  forth  in 
Federal  Test  Method  Standard  No.  15I,  using  s’bandard  Northrop 
procedures  on  a  Baldwin -Lima -flajni  It  on  10,000  pound  capacity 
testing  machine,  and  a  Pacific  Scientific  elevated  temperature 
test  chamber.  Test  equipment  and  fixtures  are  described  and 
illustrated  in  report  KAI-57-246.  Standard  tensile  specimens 
8  inches  long  with  a  unifom  2  inch  long  reduced  section  were 
pulled  by  means  of  a  pin  inserted  throu^  a  I/2  inch  hole  in 
the  grip  section.  Standard  1  inch  by  3  inch  compression  coupons 
were  tested  in  an  NM-type  compression  test  fixture.  Horizontal 
steel  leaves  1/16  by  7/8  by  3  inches,  under  screw-applied 
pressure,  supported  the  specimen  in  a  vertical  position.  After 
the  specimen  was  loaded  in  the  compression  fixture,  a  compresso- 
meter  was  attached,  recording  strain  produced  in  the  central 
2  inch  section  of  the  specimen  when  load  was  applied.  The 
strain  rate  for  all  tests  was  maintained  between  O.OO3  and  0.007 
inch  per  inch  per  minute  until  yield  loading  was  achieved. 
Autograph! cally  recorded  load -strain  curves  were  used  for 
determination  of  yield  strengths,  elastic  moduli,  and  'n' 
parameters . 

5.  RESULTS 

5.1  Room  and  Elevated  Temperature  Tensile  and  Compression  Properties 

5.1.1  Tensile  properties  for  three  sheets  of  17-7FH  steel  in  conditions 
TH  1050  and  RH  950  are  summarized  in  Table  II;  equivalent  data 
for  HI  I5-7M0  steel  are  given  in  Table  III.  The  values  entered 
in  Tables  II  and  III  for  each  sheet  of  steel  are  the  averages 

of  the  data  from  three  tests.  The  tensile  data  for  individual 
specimens  are  presented  in  Tables  VIII  through  XII.  .  Compression 
properties  for  each  sheet  and  each  condition  appear  in  Table  TV 
for  17-7Hi  and  in  Table  V  for  PH  15-7Mo.  Individual  test  results 
for  compression  specimens  are  given  in  Tables  XIV  throu^  XIX. 

5.1.2  Tlie  tensile  properties  (with  the  exception  of  elastic  modulus) 
are  presented  graphically  as  fiuictions  of  testing  temperature 
in  Figure  1  for  17-7HI  and  HI  15-7Mo  in  condition  TH  IO5O; 

Figure  2  gives  the  equivalent  information  for  condition  RH  950. 
Compressive  yield  strength  versus  temperature  for  each  material 
and  condition  is  plotted  in  Figure  3.  Note  that  the  large 
differences  between  the  Hi  15-7Mo  sheets  in  condition  TH  I050 
necessitated  separate  curves  for  each  sheet  instead  of  a  mean 
curve  representing  all  three  sheets.  Tensile  modulus  of 
elasticity  is  given  graphically  in  Figure  4;  compressive  modulus 
and  compressive  'n'  parameter  are  presented  in  Figure  5.  The 
modulus  and  'n'  values  are  considered  appi'oximate,  since  thermal 
expansion  of  linkage  and  remoteness  of  the  microfonner  strain- 
measuring  device  limits  the  precision  with  wlridv  stress-strain 
curves  can  be  obtained. 
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5.2  Room  Temperature  Tensile  Properties  after  Elevated  Temperature 

Exposure  -  Tensile  properties  after  100  hours  and  after  500  hours 
exposure  at  7OOF,  80OF,  and  9OOF  are  presented  in  Table  VI  for 
both  steels  in  condition  TH  I050.  Similar  information  for  condition 
RH  950  is  given  in  Table  VII.  The  tensile  data  for  100  hours  exposure 
are  presented  as  functions  of  exposure  temperature  in  Figure  6.  Similar 
curves,  showing  the  embrittlement  produced  by  5OO  hours  exposure, 
appear  in  Figure  7- 
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H  H  H  H 


lA  O 

vO  vp  P“vO 
I — I  rH  rH  fH 


VO  lA  ~ttO 


-<#■<0  'O  CA 


-if  H  OvlA 

•  •  •  t 

O  O  to  Ov 

OV  O  C7V  0\ 

H 


HvOHCA  IAIACAH 


VO  CAUMA 
C-  P-  P- 


LAvO  p.- 
lA  LA  lA  M 

1  1  1  t> 

CM  Al  AJ  <i) 

LA  CA  -4- 

Ttt  ^ 

Al  CM  CM  <4 

m? 

AM  CM  CM  -4 

to  CA  0 

"ff 

CM  CM  CM  .5 

V?\  ^  LA  W 

CV|  CVI  ci 

lA  CA  CM 
...  * 

LA  LA  A-vO 
Ai  Al  Ai  A) 

(A  0  CA  Ov 

•  •  »  « 

LA  LA  -d-  -4- 
CM  CM  aJ  CM 

0  -4H  CM 
•  •  •  . 

AM  fA,  _4-  CA 
CM  CM  CM  CM 

to  -4  LA  Ov 

CA  0  vO  vo 

.... 

0  0  H  0 

CM  CM  CM  CM 

LA  O  LA  A- 

t  4  •  t 

q  H  o  o 
H  r-l  H  H 

LA  0  0  CM 

•  •  «  • 

LA  la  LA  LA 

0000 

0  0  la  CM 

•  •  •  • 

WTv  C^sO  vO 

^  P-|  ^ 

LA  la  LA  to 

.  .  •  « 

Ov  0  Ov  (A 

CM  (ACM  CM 

to  CA  A|  to 

*  «  »  • 

A-  I>t0  A- 
A~  A- 

H  H  H  H 

OvO  -4-  H 

.  «  *  « 

LAvO  CA  la 
vO  vO  vO  VQ 

H  H  H  H 

CM-d-4cA  OA-LAlA 

••••  «••• 

-TLAvALA  vQ  la  la  la 

CM  r-j  A-  CA 

.  •  •  . 

vO  tv-  LAvO 

Ov  <A  (A  CA 

A-  LA  H  H 

•  «  »  . 

LA  la  -4-  LA 

-d  to  A-  CA 
•  «  •  • 

LAvO  CA  la 

LA  LA  LA  la 
rH  rH  1 — 1  rH 

to  H  0  0 

•  »  »  • 

CA  (A  LA  -4 

CAvO  to  to 

vo  vO  Cv-vo 

to  CA  O 
rjIrjICV  ^ 

CM  AJ  A|  .5 

c^te  Ov  tifl 

c\i  c!i  ci 

ci  ci  ci 

CA-4  la 
rH  rH  rH  bO 

1  1  1 

CM  CM  CM  .4 

CM  (A  -4 

(ACA  CA  bO 

CM  CM  CNI  4 

g 

fo 

fe 

0 

a 

8 

§ 

Q 

■« 

vO 

to 

CA 

rH 

NORTHROP  AIRCRAFT.  INC. 

NORTHROP  DIVISION 
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■  Bovd  /McCarthy 


CHECKER 


DATE 

July  1958 


rr\ 


o 

o 


•rl 

■P 

c 

o 

o 


o 

o' 

H 

w 

£-1 

a 

i 

g 

o 


REPORT  NO. 


MODEL 


NAI-58--56<] 


w 


p. 


bO'3 

g0( 


3  .H 
+3  m 


cvo<at>  OCMCVia  cvcr»<0t30 


to  to  vO  .. 
OI  CM  Oi  CNi 


vO  CO  J>- 
CV  C\|  <\J  CM 


SiES^S?  fJsiKlF! 


rc^o  to  o 
CM  CM  H  CM 


ir.  O  O  to 

•  •  .  • 

to^gcT. 


O  Uf\  lA  <»% 

•  •  •  » 

'O  IC\  vO 


O  O  fA  H 

•  •  •  * 

A  O  ff\ 
H  H  H  H 


O  »A  O  to 


O  UMr\ 

•  •  •  . 

(?>  CM  CM  H 

CM 


C^  O  to  CM 

•  •  •  ♦ 

r-  i>  CO  tx) 


l><AI>^0  -OC;CMCM  HVD(AI>  O  O  H 


vO  -4-  CM 
O  CA  Cj'.  CA 
rH  H  H  H 


C^vO  -4'0 
NO  vO  so  nO 
rH  H  H  H 


Cn-  On  no  Cn- 
On  On  On  On 


tOOsOH  C^CMOsO 


0) 

NO 

o 

H 


W 


bi  CM  CM  CM 


O  to  -4  ^- 

tO  o-  tN- 
H  H  H  iH 


'4CM  ~40 
rH  H  H  H 


H  H  l/\  CM 

•  •  •  . 

UN  ir\  UMA 

3333 


CM  CM 

•  •  •  • 

;^NONp  A 

C^ 


g 


5  'ri 

Ps,  M 


.p ‘ri 

pH  M 


NO  !>-  to 
lA  lA  lA  M 
I  I  I  ^ 
CCy.  A  A  «Ji 


-40  OnH  OnOnC^CO 

....  «... 

NO  nO  AnO 
CM  CM  CM  CM 


nQ  Cn-  On 

A  A  CA  «»: 


O  rH  CM 
A  A  VA  M 
•11^ 
A  A  A  << 


A-4  A 
AAA  M 

Ac^(^4 


A  O  A  to 
N  C?  C^  C^ 


H  CM  H  A 

fi???! 


CM 

CM 


NO  rH  H  NO 

•  •  •  . 

O  On  CA  On 
CM  H  H  H 


O  O  A  CM 

.  •  «  . 

A  A  On  A 


O  O  O 

•  •  •  • 

A  A  -4-4 


A  A  O  O 


AAr:^g 


rH  rH 


O  A  O  A 

•  »  •  • 

CA  A  rH  to 
H  H  CM  rH 


O  O  A  CM 

•  •  »  . 

to  >0  AH 

CM  CM  A  A 


c:0-4C;l>  CONOAO  HAtiOA  -4  CM  A  A  A^ttOCM 


A  AsQ  A 
to  CO  TO  to 
H  H  H  H 


A  A 
H  H  H  H 


A  A  A  A 
Ava  A  A 
H  H  H  H 


to  TO  to 


Cs-nO  A 
A  A  A  A 


0) 


C-ONC^A  CMANOtXD  rHTOOcA  -4  A  CM 


.  .  CM  A  CM 
A  Cs. 

H  H  H  H 


-4  A-4 -4 
nO  NO  nO  NO 
H  H  H  H 


•  »  -H  N.'  I.N  CM  TO  o- NO 

333^ 


X  f  ^  f-' 

CA  A  A  <t 


A  O 

rH  CM 


hO 


Ot^  A 


pO 


1  (  ^ 

cn  A  Ai! 


ASS  4 


to 


1 


CM  A4 

AAA 


ho 


AtA4 


•p 

& 

*1 

fe 

CX4 

CO 

0) 

g 

o 

o 

8 

s 

o 

Q 

8 

H 

EH 

Ph 

NO 

<o 

A 

O 

H 

ENGINEER 

BoydAlcCarthv 

CHECKER 


DATE 

31  July  1958 


NORTHROP  AIRCRAFT.  INC. 

NORTHROP  DIVISION 


REPORT  NO. 

NAI-58~569 


MODEL. 


O'  CO  NO 

lA  to  cA  IC\ 

rH  0^  0  0 

0  NO  CA  0 

CTn  iH  rH  0 

NO  NO  LTV  NO 

01  CM  CM  cQ 

to  nO  Cn-  Cn- 

CM  ^  CM  N 

-;f  ~TnQ  tA 

CM  CM  CM  CM 

CM  CM  ^  CA 

CM  CM  CM  CM 

0  tr\0  to 

0  0  0  C- 

LA  LA  la  la 

0  0  LA  LA 

0  0  LA  CM 

c^  On  to  to 

-4‘  -^■nO  -T 

to  (D  ON  On 
rH 

-4  LA  NO  LA 

IH  rH  rH  rH 

CM  H  0 

0  0  ^lA 

-T  -4'  CM  0 

rH  CA  to  rH 

CD  lanO  Cn- 

to  to  CN^  t- 
CM  oj  ^  N 

CJN  C^  (JN  CO 

Cn.  A-  ON  to 

A-  Cn-  C^  Cn- 
rH  rH  H  rH 

CD  (D  olo 

NO  NO  lanA  , 
rH  rH  rH  rH 

CD  ON  CM  CD 

0  0  lA  to 

to  0  -T 

NO  rH  -4  Cn- 

nO  ON  C^  -4 

CM  Cn-  CA  En. 

CAtO  to  On 
0  On  On  On 
CM  H  H  H 

On  rH  ON  0 

to  cl  cl  cl 

to  C^  la  C^ 

<>  -CO  to  to 
^  On  ^  On 

CAtN-tO 

-i'  la  Cn- 

tt-f  ^ 

-T  ^ 

to  CA  H 

■f 

^ 

CM  (A -4 

-4'  -4*  <1-  ^ 

0  0  rH 

LANO  NO  M 

Jc  -4  -X 

" 

{>0  Cn-CO 

LA  C"  CM 

(A  CM  la  CA 

H  On  CTn  CA 

ON  rH  0  Cn- 

irwo  u*\  »rs 
CV  CN(  Oi  C\i 

n6  LA  NO  NO 

CM  CM  CM  CM 

LA-vO  -4  LA 
CM  CM  CM  CM 

J^c^cQc? 

iaO  0  to 

to  la  0  rH 

LA  LA  to  0 

0  LA  0  CM 

0  0  0  0. 

cl  to  to  cl 

CA  CA  LA 

ON  CD  CTn  ON 
rH 

SpHSS 

to  CD  On  0^ 

H  CM  H  rH 

to  0  H  0 

to  CA  0  -4- 

to  to  CO  to 

NO  CA  CA-4 

0  CM  Cn-nO 

ir\  -T  lA  LC\ 

to  3  to  to 

rH  H  H  iH 

cIno  to  cl 

C^  CN-  IN  CN- 
rH  rH  rH  rH 

r-i  CM  C5  H 

0  CO  NO  H 

NO  CAnO  la 

On  <0  rH  C*> 

rH  0  LA  la 

CA  CM  la  0 

C?  H  to  C3 
to  CO  oto 
rH  H  rH 

lAnO  H  la 

Cn  On  C~CO 

LAnQ  to  NO 

cl  <0  to  to 

ON  ON  C^  CJN 

.... 

O  O' 

I— I  M  rH  M 


5HI 


NO  C'-  to 


H  iH 


CN  rpv-4-  ^ 
-4- «jJ 


^  o 

Eh  Eh  Ph 


H 


X0-7A 

i-iy) 


NORTHROP  AIRCRAFT.  INC, 

NORTHROP  DIVISION 

PAGE  1 

CHECKER 

DATE 

31  July  1958 

model 

H 

« 

vO  cr\<V  O 

<0  CA  LA  SO 

CO  C--  Os  CO 

O  H  COsO 

p. 

IAMD  v6 

CM  CM  CM  CM 

l>s6  tM  C^ 
CM  CM  CM  CM 

CA  CA  (A  CA 
CM  CM  CM  CM 

rH  d  O  O 

CM  CM  CM  CM 

O  O  LTi  CM 

O  O  O  CA 

LA  la  CO  CA 

LA  O  LA  O 

O  O  la  CM 

M  ’H 

O  CJN  <0  O 
rH 

LA  so  iala 

iH  sO  iH  0^ 

-;}•  O  vO  O 

rH  rH  ^ 

CAsO  rH  O 

O  CM  so  CA 

§ 

§ 

$ 

Cr.  M 

EA  cn  H  CE\ 
CM  CM  CM  CM 
CM  CM  CM  CM 

-cj-  LA  LA  LA 
O  O  O  O 

CM  CM  CM  CM 

CM  CM  C5  rH 
CO  CO  CO  CO 
rH  rH  rH  rH 

d  -4  H  CM 
sO  sO  sQ  SO, 
rH  rH  rH  rH 

d  d  o  o 

I 

4J 

1 

iTxvO 

0 

O 

4J  W 

Pl  ^ 

O  UMA 

•  •  «  • 

LA  lA 

O  O  O  O 
CM  CM  CM  CM 

£>  CO  CA  CA 

•  •  *  • 

I>  O  so  CO 
C-  CO 

rH  rH  rH  rH 

O  LA  la  CA 

«  •  •  • 

CM  CM  CM  CM 
LA  lA  LA  la 
rH  rH  rH  rH 

-4'sO  CA4- 

.... 

Os  O  CO  CJS 

asapi 

9*66 

8*66 

0*66 

0*001 

K  l> 

Oi  u^ 

f 

O  O 

S 

1 

o 

a 

_ 

..A 

LA  U^  LA  bO 

so  i  ■i 

LA  CA  -cf 
CA-^"^  bO 

r  1  r  f> 

so  sO  sO 

sO  sO  sO 

CO  os  o 

sO  sO  sO 

H  CA  >A 

LA  LA  LA  bO 

1  1  1  > 
sO  sD  sO  «5! 

Ol,  •> 

Q  vO 

CEi 

^  O 

W  J2i 

■KMjjmi 

sO  CM  CA  O 

•  •  •  • 

-d-  LA  LA  LA 
CM  CM  CM  CM 

O  sO  sO  rH 

.... 

LA  la  r-so 

CM  CM  CM  CM 

CA  O  so  CA 

•  •  •  • 

ITv  Cn  -4- 

Oi  cv  cv 

O  CM  H  O 
.... 

_4sO  C-so 

CM  CM  CM  CM 

22.5 

21.5 
22.4 
22.1 

S  n 

0 

pxQ 

o 

g  cv 

H  .g 

O  O  O  O 

«  «  «  • 

o  o  o  o 

rH  H  1— 1  iH 

CO  LA  O  rH 

«  •  •  • 

CACA  la-4- 

O  O  U-vtX) 

«  •  •  • 

to  to  O  CO 

H 

13.5 
10.0 

12.5 
12.0 

O  LA  O  CM  . 

.... 

ccj  Os  q  cjs 
rH  rH  CM  rH 

1 

1 

g 

P  -H 

+3  m 

186.2 

187.7 

188.1 

187.3 

O  A-  CO  CM 
.... 

LA  -4  LA  LA 
C--  C- 

rH  rH  rH  rH 

LA  so  la  cm 
.... 

CO  CO  oco 
LA  LA  la  LA 
rH  H  rH  rH 

CO  CO  CAsO 

so  CO  sO  O 

3333 

•H 

1 

o 

^  'H 
-P  W 
fXH  M 

o  ^  r.--  £>- 

•  •  «  « 

ITwO  LTN  iTs 
C^7  J>7  £>- 

rH  H  iH  rH 

H  -4  C-  O 
.... 

CM  H  H  H 
sO  sO  sO  sQ 
rH  rH  rH  rH 

Os  C7S-40  LA 

CO  -4  H  H 

3333 

so  os  CO  CO 
.... 

LAsO  C-sO 

CA  CJs  CJs  CJs 

1 

a> 

<& 

os  O  r-H 
rH  CM  CM  bO 

1  1  1  > 

sO  sO  sO  <l! 

C^Cy 

so  so  so  «; 

bo 

sA  si)  sA 

CM  CA  -4  ^ 
rc\  OA  ^ 

sO  so  so  <«! 

Q. 

S  S 

£“i  H 

g 

f§ 

fe 

8 

sO 

fe 

8 

CO 

8 

o 

(Js 

8 

8 

H 

TABLE  Xm.  TENSILE  PROPERTIES  OF  PH  15-7MO  STEEL 
SHEET  No.  8,  HEAT  No.  5779S 


ENGINEER 

Bovd/McCartfa 

CHECKER 


NORTHROP  AIRCRAFT.  INC. 

NORTHROP  DIVISION 


ON  On  O 


<^0  C<^  O' 


t-toc'-o  WN  uMAir.  JO  Si 

CVCMCVOI  OICJCVCM  (VCVCMCV  cvojolcv) 


o  o  o  o 

•  «  •  • 

On  O'  O'  O' 


o  o  oi  c- 

•  •  •  • 

lOi  UA 


O  ir\0  to 

•  •  •  .  ^ 

O  t-C^■tO 

H 


O  O  O  t- 


If\  O  'c  5  H 


HHHtX)  OnoC^H  OHtOO  00>/\CV  O'H'OO' 


ONtO  'O  t- 


f'icMCNlcJ  HHHH 


nOnOnOnO  iAOir\r~  c^tOOir\ 


O  to  vn  M 
H  O  O  O 
CV  Oi  Ci  CM 


lA  O  NO  o 
to  to  f-to 

r-\  rH  r-i  r-i 


tv  O  to  O 

ir\  lA  iA 

I— I  fH  rn  H 


lAvO 

I  IJJI 


O'  CO  to 

NO  nO  nO  'O 
rH  rH  »H  rH 


H  H  O'  -T 

•  •  •  • 

CV  fA  H  CV 

??????» 


to  O'  o 

ms 


vO  h— vO  vO 
H  H  H  H 


o^to  to 

H  H  H  rH 


(AnO  C'- 
VA  lA  >A  M 

^  tA  ti 


-t  CA  O'  CV 

«  t  •  • 

nO  nO  iAnO 

CV  CV  CV  CV 

O  CV  NO  CA 

«  «  •  • 

VA'O  C^nO 

CV  CV  CV  CV 

CO  -TO 

C'-  O  U^  C'- 

•  •  »  • 

CA  -T  (A  CA 

CV  CV  CV  CV 

NO  nO  -T  »A 

10.5 

10.0 

11.0 

10.5 

ao  o  to 

«  »  «  > 

-T  CA  UN 

O  U^  o  to 

J.  *  •  * 

CD  O  CA  CA 
rH  rH  ^ ' 

O  O  O  O 

O  UMA  O  ■ 

•  •  t  • 

O  CA  C'-  O' 

CV  H  H  H 

Csi  ir\  CV  vO 

•  •  •  • 

iH  rH  CV  rH 

H  CA  CAnO 
•  •  «  . 

to  CV  H  o 
to  to  CO 
rH  (H  rH  rH 

CA  CA  CA  O 

•  ♦  •  * 

-TCV  H  -T 
nD  nC>  NO  nO 
rH  rH  rH  rH 

CV  O  C'-'O 

•  •  •  • 

nC5  lA  A  VA 

120.2 

120.2 

119.8 

120.1 

O  to  (A  t'- 

«  t  •  « 

CA  nO  <}■ 
cn-  r~-  C'- 
H  H  H  H 

CO  rH  C7"0 

t  .  •  • 

rH  lA  CA  CA 
'O.  nO.  NO  NO 
rH  rH  rH  rH 

UMACArH  -TCA-T-T 

•  •••  •••• 

C0-4CVU^ 

r-J^  o  (A 

r^to  0^  ^ 

^^OCA 

CV  CAC'- 
H  H  rH  W 

IAnO  CO 

C?^  O  rH  ,  ^ 

CV  ca-T 

C>  CO  CA  M 

rH  rH  rH  W 

rH  CV  cy  M 

CA  CA  CA  hO 

cA  tA  tA 

cA  cA  cA 

cA  cA  cA 

cA  cA  cA 

cA  cA  cA 

§ 

O 

O 

8 

o 

nO 

CO 

CA 

H 

TABLE  HV.  COMPRESSION  PROPERTIES  OF  17-7PH  STEEL 
SHEET  No.  1,  HEAT  No.  57391 
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TABLE  17.  COMPRESSION  PROPERTIES  OF  17-7PH  STEEL 
SHEET  No.  2,  HEAT  No.  66922. 


ENGINEER 


PAGE 


28 


1  July  1958 


NORTHROP  AIRCRAFT.  INC. 

NORTHROP  DIVISION 


O  ri  vO  O 

•  •  •  • 

O  cn  cnH 
cn 


vO  O  O 

•  •  •  • 

H  cn  CO 
ri  f— I  rH  iH 


tX)  O^vO  -cf 

•  •  •  • 


■vO-^-OO  <}-vO  Ol  H  C^OnOitn 


H  Cf^ 


^  l>- 
N  CM  C\|  CM 


O  UN  CO  CO 
tn  OJ  OJ  CM 


UNOO'-y  oc-oo^  COCMOoN  C^t^COH 


CfNvO  t-  O 
-y  ON  cTN 
CQ  CM  CM  CM 


CM  CM  CM  H  H  H  H 


CO  t>-sO  c^ 
vO  vO  VO  vO 
rS  rH  rH  i — i 


mvO  £>-vO 


CO  OO 


H  CM 

CM  CM  CM  W) 


CO  UN-yco 

•  A  .  . 

MD  t'-  UN  VO 
CM  CM  CM  CM 


CO  CM  t>00 


O  UN  H  CJV  UnUNUNvO 


CM  C»N 
rH  rH  cH 


UN  CO  crv 
H  H  H  H 


UN  O  O  CM  Cr\vO  CO  UN 


rH  CTv  rH 
CfN  cn  CM  ON 


C^vo  U\vO 

CM  CM  CM  CM 


CM  H  C-  <}■  ONvO  CM  -It  H 

....  ...a  a 

HCMcfNCM  CO 

CMCMCMCM  CMCMCMCM  rH 


C^  Co 

&  “ri  CO  CD 

ft.  AJ  ov  O'  q  q 

rH  rH  q  CM 


CJv  [v-  UN  -T 

a  a  a  a 

qvo  vo 
vO  vO  vO  vO 
I — I  rH  I — 1  rH 


-4-  Cv-  CJv 

•  «  •  • 

O  CO  c»N  O 


UN  Ov 


qcocno  oq-UNc^N  O 


Bil 


-cfUNvObO  c~coo^b0 


ON.4  UN 

to  H  I-  H  to 

oj  CM  CM  CM  *1) 


fe 

(i. 

& 

0 

Q 

0 

0 

0 

0 

« 

O' 

rH 

O 


94.0  18.6  10.1  2K31  91.7  i  19.2  13.8 

95.8  18.9  11.2  2K32  85. i  i  21.2  10.1 

93.3  18.5  12.4  Avt  88.6  I  19.2  11.1 


Condition  TH  IO5O  Condition  HH  950 


NORTHROP  AIRCRAFT.  INC. 

NORTHROP  DIVISION 


PAGE 
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REPORT  NO. 


MODEL. 


CM  CV  O'  Lr\  H 
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